Design and synthesis of resveratrol-based nitrovinylstilbenes as antimitotic agents.
A new series of resveratrol analogues was designed, synthesized, and demonstrated to be tubulin polymerization inhibitors. Most of these compounds exhibited antiproliferative activity and inhibited in vitro tubulin polymerization effectively at concentrations of 4.4-68.1 and 17-62 μM, respectively. Flow cytometry studies showed that compounds 7c, 7e, and 7g arrested cells in the G2/M phase of the cell cycle. Immunocytochemistry revealed loss of intact microtubule structure in cells treated with 7c and 7e. Docking of compounds 7c and 7e with tubulin suggested that the A-ring of the compounds occupies the colchicine binding site of tubulin, which coordinates with Cys241, Leu242, Ala250, Val318, Val328, and I378, and that the nitrovinyl side chain forms two hydrogen bonds with the main loop of the β-chain at Asn249 and Ala250.